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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 
(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affected by high hardness and low 
elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of 
substrates 1, 2 equipped with transparent 
electrodes 5, 6, spacers 3 arranged between the 
pair of substrates 1. 2 to maintain the gap 
between them constant and a liquid crystal 
layer 4 enclosed between the substrates 1, 2. 
In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum 
of repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer linearly vary respectively with respect to temperature 



variation in the use temperature range of the element. 
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T^^EmTf^^F^mm&mmsmz^^'fi&s^itirZi^L 
mizim':k^tmL\'^:zt?:^mt't^mrBmyFm 

Kt<7)mv^m'Zim'i^%Kt mi < . Kr^p^^—^m/ 

mt i^'^hm^Bm.7jm=Ti'Z^^'''X . 

-m^t. ^^Bm.^^m=i-(Dmm^m^(^)mm^iz:B\-yh 

h ^BB ^^^^ * 

Ktcomi)^^izim'^^5tmL< . ja-^;^^-i?-sc/" 
[is^«5] -n(^^izmm,^fimmjsm,2:—% 

[ if 6 ) B5ic;^>-^— -tr^R^:^! > ioie?£B^BJi (^f^ 
miBmns-t^^fi^^tL ') - r (c^^fti-^^ i (ctgBE 

[ if aJ^ Ji S J hIj ^ , .t: g .z ^ly^k^t^V^ 



m 7 i^<7)m^Bm7m=F, 

mw.^zmi^^->x^m^izmfSL^tix\^'^hzt Trmmt-t 
hn^'^i. 3. 5. 7ofg7Tj!?H3iea^7)SB^B*^ 
^. 

[ if 1 0 1 mrlE^^— . miiS-«<^S«PBlT' 

K 3. 5. 7 0jRji'Lr>tii£mi6i:7:);fe^Ba^#TF. 

[ is*^ 1 2 ] BuiB:7^'<— . •miz-n<omwiSi(D 

?i52rWL. \fh'^tt}^^i^m<7:>izn3%--e%co&mz 
J>2>::>rl#®t-r^ if 3^111 1 ie«£^^?SB^B^5^^^. 

/mirr-*— 2 0 0 Ojl^'^inm^OiEHT-'J>^C: t i:^Wit 
r^lf^iMK 3, 5. 7i7)<5JfL:^HCiEIEOjgB%^5^^ 

©i:-r2>IS^3ll ^ 3. 5. 7 OHfX:6HZieK^^^B^ 
[ if 3^11 1 5 } mlZWi^BmcoP^&TJ^iK^ 0 k g f / c 
T^tf^^iK 3. 5. 7 t7)^5JfL;i?^i-ieaoSB^B^^ 

Ift^ 1 6 ) -^(Dmm^izmM^ixmWSm:- 

^lz%-jtz^<^^^:^-<^-^t . mW^izi'iX'^tifzm 

^bM t ^^^hWL^B^^m=i-<r>mm5mz^ i ^x . 

m^Bmm^jLntmmz. hi<it. ^(^.mz. i^B^ 
mmmz:i^'-izi^E'thxnt . 

[0001] 

t'lzmm ^ixhm^B^^^^^RV'^^^&y^&^zm't 

[0002] 
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[0003) Lfj-L. Z<r>ji'i K^—m'^Kc(^^B^7r-^^ 

Wm{'ZnLX^m.')5^^:>lLM'b^h. K}W^c^y&Wcf5 
mtmmzr'AWcfDmx d i>mi^T:^j^f^^^R^m^izi± 

^M.^m^iZitB-ol^<^.th. ZCOmmt. fge^etCS 
tROSIf;:o fS] izm^^r ^ EPjD L . m^rT^m IZyi^ o X ^b^biH^ 

[00 04} ttz. 9^?^:%o^ere5i#-r^ 

(i. m^^(^>ioizv^^M&m7jkm'=Ff?^mm<^^:fjj^ 
(cm^r^BpjDL. ?EB^BOi£rS]:i^^.2'Sat»LTv^^'<5otz*^ 

z(r>y3^i±msmzijiwMnx-h n . i ^-^feis^osr^i: 

t^^.-. ^iOJ:3(cai:-frS^£B^Ba*«^<^mff^(iigm 

^rmcoi^coiztt'^^mf&izm^^iy^ =7^>"i:@. v-^sm 

[00 0 5} ::ii4>i^;^JII5:g?;?BL. SJt^:'S^D°DeSr 
[ 0 0 0 6} e¥5^i7;T NS^^i.cJ0(c^i ^Ti5, .x^-- 



[ 0 0 0 7) WMrM<7^i>(r>irzmLxi±. 

1 4 24 4-^^$g(::i5V^.TX^— lfS^5rfflv^tn^?gB^B 
^^^^7?^iI^$iiT v^-^. ::0?ilB^B^^^^Tl5:. o 
=t>'^MtM^'^^ (y — 7.11:^) i:^^^^^:^^^^^^^ 

[0 008} ^7^^. «*OStH^^^)^fitS?SB^B«f4 

T. PDL.C>:?J:-r-i> ) >: TFTt'^'^7.>r -y ^V^'^ 

^^fii.t/cr:7x ^ 7-7 ^ 0 ^^mmvit(Dm^-\tizx 
hfd^BmTf^m'f'X-it. iLt^c^y'^mimwrniz'^ h u :?7. 

^'r^>^-titi>m^Bmi:m^-ri>m^z:^Lx\^-h. s 

E^epJdL/c*cBT\ EpjD:6-r^tcEf6]LTv^-£>a[B^B^'^^ 
ct e» izm^(^^^mm i > LT ;B < e iSMD^f; 

i,. ZtiCznLX. mSmWtU^X'lt^BBii^'f'^^S.mjj 

y :J^7.h?SB^B^'^^h^St^^(3:fiSP<Sr-oTV'^^c 

. . P D L C T-{3:7vi* 3t (CS^ L T jgJg-t 2> «cS h ita 

[0009} t¥3t^O^*^:J^HiS?SB^B^^^T'i. . S 
$f ^a:^n°D ^ ^Jg-r i> -ti ;UJ1 2- 1§ ^ Tlra:^ ^a07.^ 

(O^M2::?^9V->±iz&ktk^t't^Tni;^:L:7i^3y 

ixxv^h. 
[00 10} 

[ WPit-f^^^ L J: ^ ^ i> } S^^T N S^Eb^bS^ 
[0011} M^^T^^^iS^M^^^OS^-fbi: LT. ffi 

i^Wi^(r>f^wfhh . W£Bm!7m=^\ ooti^m^'T^z^ 

iVWtK ^\^^^B'^=r(r>WmMm\z?>^m, \^X^iVWrn^ 

Z O J: =i:?gB^B7i^^^7)i2|:fSlKgiizj^ LT-fe/UJe 
x?^3It¥T-^"r\ flKB^BS4'tz«20?a;??^'^^'t^3Fl^T'S) 
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0 535^§5^^^. ffi;?STT'OSB^B 10 4 (7:>imH>LmiZti 
•r*-t/WJ?OlR^3^'±Jex^-1?--l 0 5CJ:oT$35§ 

[00 1 2) ^^j. m^t^hM^i^'^^<:r>'^i\:lzW-tx\t. 

\fh-:^^(^^±iz^^'thij(7yx'hi>. m^BrnTrmi-i^z 
=r<7)'<E.K±.^^zxhw^(D^^.. m^Bm^m=^n(o\m 

[ 0 0 1 3 ] ^ ^(C. my^'^F'/iWmM^Bm^.'T. m 
f <y-V^\y^^zm\^^hixhi^<r>{zr>\^^-X\i. -fe ;UiP5i^v 

T^\^<:zh\.ztch. 

3t^(ttce@-ri,||SJK|filitc J: i> r? >' f 7^ hiSTS: 

ixKzlh'^'hr>%Wdf^\:.'^''^<tc''^X L^^. ^/"c. 
[00 15) tfz, {g^fe^SISiiiEJSffv'fix^i'LfcX^- 



lyT. SI 3^«t^TgiBB-r^. 

[00 1 6) HI 3 ( a) {i. ^ig (gij;t(5:2 0r) O 
^{z^\^hW.¥^yr^m=?-2 0 OO^S^aUTv^i,. 
HI 3 ( a ) (Z;BOT. y'^'^--^ 2 0 6(3:. ^<D±%^ 

i3-mmmt w\tx'hhfzi^. y^'^^y-^mmio i :bj:v^2 

0 2t^hiltA.ii'I±:^2:mfX^'^Kc^\ 
[00 1 7] Hi 3 (b) ti. ISS (i^;lifS5-C) ^0 

^i-g- ^ ft h ?gB^B^*^^om^. r ^ L T V ^ . 

M?*iCi-oTS:»^-7h »J^:'J7.20 5h?gB^B204 
i: ^SS3^^'IBJ5I L . . fd&m 2 0 9 <jop^E;!?^liJD-r 4 . A' 

mK:0>~Jl'^^2 0 3 4Cc}:oTlil.^^iiTV^Cn^^ 
X\ i^DdLfzP^K^T^Bmxmi 3 <b) (cS^^ix* J: 
iz^ L . mm^-^-iy- h ^^"^^^ tc3fro' < {z r>ixW^M 
v^-X^^^S:^. ^(TM.^.. ir^5^LfJ5SB^B2 0 4ii4':^a5 

[001S1H13 (b) (n>^M±f'hm^\;z%iuzm.'t 

fz^^B\i%±\>zit(rMM\i^^ 'T(^^< 
i^-^^^ii^izJROm^titi^tKc?>. ^^fzibmi 3 
(c) ;<f^X^:S2 0 l^J:I/2 0 

2Si50B»:<ii3:. ^B^TmKc-yfz^imtKc^. Z<7)X 
t¥*01E»^^^S^?gB°BS^^^T'(i:. v^g^OH 

^Kc^mtzxhm^em<7)mi^. iRsi^fc*^. Sb^bSou 

[0019} [t^*^JO^|M'^J i:jJz^^m(D^}^. 

[0020} (i)TN^ - }^^(om.^Bm^m^iz^^^ 

X . miS^^^h^M^^^^^tci^^^^tiz X h i&iE^m&iz 
[0021 } ( 2 ) T N^ - K^^?Sb^b^*^^^7^ 

(0022} ( 3 ) ^t»^3i^liS?SB^Ba5^^?rBatt' 
V^JgSr^br 5 LT ^ < ^ , jSa^Bii^lJSfv • 

[0023} ( 4 ) ;7.^-'»foff^^!g:sa^ti:;^^x^- 

[00241 :^^m±. ±tm^tm^mMizm?^. a 

[0025} b o t f¥ L < ti. MiSz?*^ffitvS^NC7)satt^ 
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iwi?),^$tt'?RB%a5^T=^€rSfi^i-i> c i: ir e w t-r ^ . 

[00 26) tfc. miS:mcr){^Tij-^fi-m-Uy<^Kf 
[0027) tfz, <gffiajESBt*3V-^T«i£^vS5.I/ 

[00 28] tfz, S^^'SSSSi-ft*- f# «I?.!-SCS L 

[00 29) ttc. T:?'r-<y-^h'Ji^:^mWii>L<l± 

[ 0 0 3 0 ) 35(C. ±ilC7)m^B^yfm=i'z:mS^h1jm 
r-SSti-^ c Sr gwt -r & . 

[0031 ) 

[00 32) :^mBM(0 0 *>ff a<]S 1 Ifimo^gB^Ji . —fi 

[00 33) J:.i£ffifi£(:: J: 0 . i&A^^im^f-omm&m 
SHi*i tfc V ic^lS^ 1 1 V ^ & c t c 

[00 34 ) ^ /t , X'<--*ft;3lS<305S'ft2-('t-^-r & ; 

(CIr^I" i>^t V^^S^ C.t£h. tPi3-> h ^7F-°a 

[00 3 5) ^fe- iKB^eiit LTti. TNS?gB^BJi. S 
TNSjgB^BiiOffcf-, JSiJ-^tJJ'iiS^B^BJlT'ij-oT t) J: 

10 0 3 6) fi5lt2i2icai?)^Bfi!5- 1 leSiOTig 

•^Sy -^B^BJU^USw^'-ri-L-f-'^i- U -Tf-S'-fb-t^. J: 'J l-zm 
[0037) ±ti<^m< . x^-^RV-'-M^BmP^Kil^-^ 



[ 0 0 3 s ) ii^Jl 3 iSSSO^^Jti. 

T , filSX '^-■^-cOR^lt) t Hul£fSB^BiiO(*lff t i7)|D*< 

[0039) ±ie<S«(c J: 0 , iSigT'O-fe/H?:^^^:^- 

[0040) ii*ii4 leigo^B^is, if3<Ji3ieaojE 
s.i/7SB^Biii*ijE*^'?-7'f?i'i. V -r^z^it-th X 0 izm 

EX c tlT I- ^ ■& C 1 2- !!f Si i: -r * . 
[004 1 ) ±iei«fi£tc i 0 . lSfgT'0-t/WJS(;5i^tt 

[0042) ii^ii5ieiiceDSB«ii. -wosmraicE 

Kiatcf? 7v ^ i^7^-^SB^B t WtJ-^ -fb-^^^^^ iJIfiTo ? 2. S 

'^=i-^nmw.^Bmt ^^•^•g>?gB^Ba*^^t::*3t''"t. 15 

[0043) ±ie««01Si«-^tM-«i®?E^a^^T'J> 
LXt '.2.::i:C^'^. dOJSm. iSJgco,^.S!=^rS!-(bl-*4 

[0044) 6 sSM<OWMlt. tt^3S 5 ieSS<7)is 
^Hf^t5tS?KB%^^^Cfcir^T . Buie:^'^— 

< . B.^x^-^Ri.'^m^BmfHS.tp^ti^'nv-rtz^ 
ifr^i'jizm&^tix\<^hztz^mc-rh., 
[004 5) ±ie<o?D< , 7.><--^R-L/m^Bmp^Kti-^ 

[004 6) nmM7u^c7)^m±. nm^. 1.3.5 
[0047) ±iem^(- i 0 . '^-o:*:^ ? . 

mmm^^& Lx . #s-r i.5?tt r'f't-?- 1^.-^^.'^^— t*^ 

[ 0 0 4 S ) n^^^Si?Mi.(DWm. 

y ^f-u (k-i-!^. T-:^Vj\'?^^'J-7-it 



(6) ^2 001-13506 (P2001-13 55 



[0049} ii^if 9iEi)40^B8{i:, 1.3, 

(0050) iximmzx o . ^■m.-t^^^-^^i^^L 

10 0 5 1 } IS^JI 1 OlESO^Hflis. Ii^t<il 1.3- 

miie-W<7)^rat-^^-4'S*g5t t, L < {j 
— SB+Sfi^th^-^TV ^^^ > rl^ c-r-fe.. 
[0052} ±l£1ffi3lCj: 0 . ^M-f ^5¥tt:tlrW-^L 

[00 53} is^ii 1 1 im,^%mi. tf^ii 1 - 3 , 
[0054} tfz. imm. 1 2im<^^mit. imm i 

•o|:»^A>^r-S.t»^r*L. tf^.-:?#*^'^*^^0:^B§3% 
[0055} iiemcj: 0 , J^.-^-^f Oi^^cO^^nzr 

[0056} ifi^tJil 3ieSt^5^Bflii. 11^:^1 . 3. 
^-1^0?gl£^JS;t?\ :^Bg5{l/mm2 — 20 0 0^1/ 

h < 

[0058} ii3<^ 1 4 IfiStc^i 1.3. 

[00 59} jLiem^tc J: 0 . mu^t'^\^±-f h . 

[0060} fi3<« 1 5i£$tccJO^0JU. K 3 . 

b^bS^OF^JEz?^'::^^ 0 k g f / c iri2 0 . 9 k g f / 
[0061 } :^^--^i)'^^mWMThh >%i±.m 

[0062} is^Ji 1 bim(r>wBt. -n(omwi^^z 



B&O. Ikgf/cm'— 1. 0 k s f /c m2c7)E:tffi 

[0 0 6 3}2^^Of¥Ei3r^l»J-ri>O«. 0. Ik 
g f / c J: 0 milf. :^^-^\>zm'&^m^: 
^t-^^thZttf^Tt-f. 1. Okgf/cm2i9^ 

[ 0 0 6 4 } 

. [0065} imt^^BM 1 ) in 1 i5^JfeO?^S?-l {::f?^ 
i)?EB^Ba^^^<7)SB&^bL;'cBr®llIT*>^ * SSb^bS*^ 
^ii. — ^0;!!7-^xStgl , 2h. S^l. 2rB^CK^ 
^ttMWSm^-miz&.r>fzi^^&^.:^^^-^3t. 5 
^1, 2HlCt4A^:fl?'^«B^B^4^^^-ri>o 

2cr>\^mm^zl±. -e:^l^'i^^s^^S5 . 6;9^'B^ 
^fLTV^.^. i^. 7ii£:gl, 2^ID«t?gB^Bii 

[0066} I?iie;^^-^f3ti?ftt5-^LT^39. SSb^b 
a^^^Of^^^SIEH (**j^O^STiiO* -85 

T . HrjIBX^— 3 OR^::^ > fy IBiSB^aM 4 c7>p«9E h i^o 
^Upm^Zim' 1 ^TJ)-:>TJto;^^— *f 3 RI/^Sb^b^ 

^^''.<r)^±iyj:^^mmiZtk^'thZti)<T^h. «Eo 

[0067} aTiz. ±i^m&<^MBBm7Jkm't<^)^^:f7 
mz-:>\.^xtm'th. 

[0068} ^-f\ m^tmmco^&izm-:>^^ . m^nm. 
g5, etm^^i'i-^^i-^^^^^i ^ 2?:i'^m't^. }x 
I'^T, m^n^zx^-^STM^-t^. 

[006 9} >^^-'f3comi&'^'^^m2^^mLXM 
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V ^T±ie*'7 ^^sm 1 ±izt^-(D ui^;7^hmi Ozm^ 

■rS (02 ( b ) ) . ClfrS- , m^^li 5 0 0 r p mX- 
Sxpm^k. ISOOrpmX'S OfJ-^^i: Lf.:. td^-i. 

( c ) lZ7jki-J: o iz^ -77.9 1 1 2rffli ->/^7 * h 'J V;?' 
77 ^ -S{6X'JjJ.-F(ca5AL^RKf^jf^i7>e^^;^'<— ^3 

/ c iri 2 . ^3tBf Sli 3 S.rBl 2: Lfc , 
[0070] tS!5^oa«;^.-«.— tTi±. < . 

[007 1 ]5fe-r. W.-W&.hLX\.t. 03lC*t-i 

fj, f^. 1113 < a ) \im'&.'Si'B\^fz^.<r)7-.^—^^5p. 

®3 ( b ) {i5ili^J^-£.B0O4;t.^<7);^'<.-lr^^ 
LTv^S. S*tWtcJS. i=^i^>Riltt3A^L.<{5H:ftli 
« 3 B L < JiEifili^Jc 3 C t L < 3 D ^ >' 

S«IST-Bi®*s|S -P T V K ffijt r t i> 'fr ®fi£-r 

3 ^ ^#5!?^^^.^ fc -r I. ST'*) & , 
[0 0 7 2) ^Xt3{i. ll4t3^-rJ:-pC;2.-^— 9-3<7) 

f^a; 9 1 1 < «^i^5r 't'S^fc^tc-r * z.tvzi. 

[0073] mE.tw{±. l^j^'^J. V-*{rrj-A^SSi>'f'>^' 
[0074] ^ESCts. Vi>X hiOS^grTIf 

[00 75] S£Ji>!.-N.-VeiOMsg^/hs^ <-r*:s-s 

[0076] lXt<7^\ ^-ftKD-Hmz J; -5 T t. , ^'^-If 

(c?f -e T#-9--r o t *''T'# . 

[0077] mT^^mia, iPo. H 

3 c *j-3 ^mv^fz^■^\>z■o\■^x tftsj 



■ffvcr>^m.<,zii\^x i> . mtm5&ikns^zm^x'^ •& j: •? 

B^9-1^0lsilR^(c J; ^ -fe /l-my^mco-M: $ *^'m 1 t C ^ /c^ 

cos^{±m 1 xumfx^-^iiw^^^mmx'h^z 
ti'^'2-^x'h'o, tfz. mmizmmi§,msm(r):^:kis,m 

2 >^o/c*i-g-(c. S«7.^— »?-o;§?<jm 2 (flL, 
iri2<Hl ) iZ^^±L. L*»t>::OS${5;m2T'Jiti 
^^7.'^— 9-(i^1t^*SET'J).& r t if^'^WX'hh. - 

<7)m—is.*^^h L , mzi^ftt'ht 7.^- vizmmL 

T , m'&mmm.z: m^x # ^ tc j: c . t.'^.— it^o 
[ 0 0 7 s ] ±iE<5D#7::^{c^o'?; , ^^sgcoBs i x- 

4 . 7 0 m , {f # i^:^ 3 f^^OSS*^ 
:*:ii!&3 0 0ii/'min2t^'^J: ei(3i£^L3^j, \^t)^h 

^. 2 0 0 •coia;Sx-*-7. h ^— -pzi'^j-itz. mz. — 
. f3<^m<^}mm.mzi^-/i^ 1 5r edsij^ ■?> ( 12 3 

(e) ) . <J:UX\ 7'U7g^^<efflLX, — ?4iO^Bj 
5 . 6 #S« 1 . 2 ^*i3-^iD-efc4t^X-1)DE • JD 
^LX, i^— /l-SP7r?S-fb;?-^i> (133 ( f ) ) , -f-^O 
ft- i'-yt'SB70-gB{C|g{t'?>^l7taAD*»*>. 
S« 1 . 2 XigfiK $ i-L/tl^ia4C?gB^B«15} Srii A L , mi's 

[0 079] -^n-miiffi^ffimh-thfci^iz, m 

B^eS^^^S-ffff-f . ffSfilF zrO. 3kgf/cni 
2tL;^>:. 3<73^.. 7'^-i^-3{i5itiS^Jg047tS*lc-a5 

[ 0 0 s 0 ] ii^mzx m^^m Ltzmi'mm^.m^f-coAz 

?>ZttPX^. ^a^B«^gllO*gfg14^3 >- h 7 7 h 

:kmz}^±Lfc, Ziom, mwmizm^Lfz:7.^—^cr) 
;g*co^t^1l*->'4 . 7 OumX'^hZta^i:,. Zco^. 
Xi±:^^—>rcD—§&^mi±^^MXh hZt t^i^i}-^ 

\±. ±.mc^mzm.^^tihi,cr)X'i±t£< . mmt^. sp. 

inJ.:i.±2 O/imOT. 7'^— ^J-<3D;S?0^fe)11»^'3xJiri 
ai±2 0M mOT, 7'<.-1?-OJBfi£S?Sd< 5 ilx^mmi 
ia±2 0 0 0{i/inm-'J.yTX'«:?t{S'. 7'<<.— 
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[OOSl ) ^7i. ft«;^'<-^?-z:4=2irLT^1ier-(t 

T. ;^.^--riOJg^^^^Jg:^?^'5M/nriTn'a:JJi 2 0 0 Oi@ 
[ 0 0 S 2 ) ^r^o. ±tZC7)Mm'^^j:%mii. 

[ 0 0 S 3 ] ^^:v^T\ ±tZjDmzJ: O-f^i^^fLf^^gB^B^ 
2: SSjJ?^ - 2 0 • C c7j)^iHtt L . . 

mszTm^^'-xtm-th. me ( a ) um?^b#o?Kb°b^5^ 

mi'^Tjk^. zcoV^^z:h\'^x . :7.^'~-v-f5:)— sp^ L< 
ii^T7!>^14^^?^LT<.^-i>. 126 (b) ItmSTTX-CDm 

^BBTTkm^c^^zTTsk-rmx-hh. ^^&&m4i>^is.'&Tx- 
^^mw^^fcio. ^(Dm^^Tf^i^i^MLx^^h. 

[0 084) Of^i^^ft/cfSa^ea 

T. mi^rm^^xmn-t^. mi i^) . mi (b) . 

[ 0 0 S 5 ) 5tT. 117 ( a ) (2t>:^S6^?BS 

:i<7)4^STi5:. iz^t. m^Bm4commi , 2tc 

K^^. 7-.^—^3i^^Zm^tlX\r'^i>. 

loosei mi (h) iz. mi ie.) o^ffi^^tKoJs 

^Bm^m'rt:i^miM>m<^±mizniM> Ltz t ^ ^o^b^bS^ 

m=rCOV':M ^ L T V » & . C ^047tS-T{ i . jD^tc J: 9 ?S 
[ 0 0 S 7 ) *^SgO?B.^.(C«>^^T(5:. 7>^-^3c7:>iI 

m^jihrn^ 7 . 0 1 0 . 0 X 1 0-M 1 ) . ^b^b 
m4<rjm^E^fA^^!mi^miti . ox i o-* ( 1/ 



=f'(Dmmz^^^i>. 

[0 0881 use —^±^&^TX'(D. iS^BB^TT^ 

4 OrtS? i t y^^—^ 3 Pr t ^^gSf^O— (?y 

Sr^-f* i^. |5lia;cStV^Tti. :k%Ktf^l • Ok s f / 

cm2TS)?>. «fft it2 0x:i>^heox:tT(osm(r>i§^ 

igTr^r. jSfWi. 0. 3k s f/c 171^:5^ i^O. 7 
'M^bM 4 t3jDi9^S:^-r^*i'?*>?gB^8S4 Ol^flE P i 

-•9-c7)K^^lPr to^^. 

[ 0 0 S 9 1 ±i£?^J^i5H(ciDV^Tia:. ^bbMAcoP^K 

[0090) igJgO±#iCil:MLT?gB^B«4<7:)f^E*^'± 
t . 3 (DK^ti P r {iiSb^^-f i> *W 

C5^Ht'C>^^SieH ( 2 O'C^^^ 6 OX:) XU. ;7.^-^f 
3{imcR%:;^iPrr^Ti>- TKciy-h. &m^tiX\^^ 
^hx^-'ti^. m&m4r^co\^^rz^mx''^(7)K^t^p r 

lzX-yXtfy:^^&WLl . 2^rt(PJj7!?^^ff U±tfT. JES 
^ilTt^TC^^.ri^.^^'t'S). ra:^6iJiw. 117 (b) IZ^^X 

[ 0 0 9 1 ) 117 ( c ) tc. m,FB^^M^^mi { b ) 

f • 07 ( b ) lz^s-tX'0iz'miSi^^<^f^BBn^f^'^2: 
f^&'t h t . m.BBm 4 (Di^Ktf^m^i^^L:^^-^ 3 
:^P rlimut^. -t^^i^-h. EJ5IL/^SKB%S4li. 
^>?.S«1 . 2b:^^-^3bt)^'^^zi^fi^LKc-b'^hm^ 

-fh. zcofz^. m^BMAit. ^m^^^zx-yxumm,^^^ 
^^mK^hztKc<.. ikm'^izi^—iziawr^. mMtt 
X. m^§^:\m-it)'hms>^i'Lfz^^x'i> . mi (cuz^^ 
^n^x^jiz. ^ikizTtcovm. (mi (a) ) (c^^c 

[0092) m&<^mm 1 cotmmt LxsiiissB^-r 

< Jyrv\ 15 0 rSv^i^c^i-g-^fSB^^^ 

^^7)?^SS!fbf3>ft'r ^ -^r^^^cSir ill 1 4 ti^ L . 
HI 5t:JtlK^<5D?gB^B^l 5l(Di^&t^^^—^l 5 0 

g:^:^)j:<oBa<^^^^-t* isigc<iri,h>?.^-'»f i 50*^ 

[0093) ZCDZtii. mi 5lzL7r-^tiX\^^h. HP 

- p^^^^(7)j^^tii±i&m<o±ntti>izBmzm^- 



(9) ra2 001-13506 (P2001-13!>5 



[0094) CO J: -5 LT . ^Hig^OJ^STtS. 

fz. ^h^z. ±itmmz^\-^xi^m^mz:2ox:^eo 

""ChLfzioK ^^^m<^mm^^^zi:ix\i. 0*C-S5 
Prt 7)mi± L . K-^-r'ti'^^miy^iz^K t ^ I 

^Bmyr^^^^zitmmz x ommis^mtfrn^j: o . z (^ymm 

[00 9 5} iTt. COS^. -fe;U/?cO(sibot^3;?*'^t 

[0096) 2tx%BHoSB^B^5^S^<7)i&f^:t- Kii. m 

^-^^tlh I PS (In-plain switched) h\ TN 
STN (Super Twisted Hematic) ^—Y. ?t 

^i:=&rSy--7y-7'^-/7^-K (NB) RX/^'^'^m 
j^lBmi7r^tKc^y--^0-:T^'7^ h^-K (NW) o 

Lfzt^K :kfll 0{i/iT.3n?;9^i^^::^^/L2 0 OOfi/^mm^ 

txii. mmi^zmm'^M^x'h^^. z<^m, m&^^m7/:k 

t <Ki:^iz l.tc7P->X . 5¥1SS:*15B#i7)i5S)r'h$ < LX 

mmi'ZK^tm-th . B^^-m-^'Sm. nijrr^&Tiz^c:^ 
t. -^ji-m^^^-iz^^^f^ii^izis.. mt^mnmzilt^ 

iz. Rn^^^miyjk^DitLT^-^jfzMzit. hi>mm<7M^^- 

mii^^mxhh. tfz. .ffMS?jgr>'2 0 0 Oil/mm - 
z:mt ^> > . m^.Xii^^-'^^B&v-mmtKc^^z 



^X'hh. 

[0097 ] 4^^J$^7)?F^-^.Tii. L < 

\t±^im^mi^^hrzMz. ?gB°BW45:S«Stzi1 
7>.'r^XgtC^V^T. tlO . 3 k s f /c 

m-<r>K-f}X^Kl^X\-^hr)K mt\i. I^^J^eS 
?itt^^i:'^3^M>fl:-t'2>w tci 0 . 0 . 1 k g f 
ycm^/j^f^l . Ok g f /cm^^T-0±^— ^fflJStZj: 

[0098) ^ ^CU. ^s^-* t^O?¥ti^l6e-|£32-r4) 
^3^?^ ?EB^B«5^^F^aJ^?SB°B/i4<^I^S^^i&CCj: 0 
^Ohm^t. :KnO^ 1 kg f /cm'';^^A> 1 . 0kg 
Sfflnxii . -tyUlf^^^-JgB^ii^^SSi-iElsfT^ < 

[0099) X^-^t^J^Sft LT . 

'5-ipt^o'iT7!?*S:fflV'iT t>|5)^C^Sfe"5JtgTS>i)<. tfz± 
lZ{t^^mz^\.^X. 2a^ia±?rvg^LTSv^/^. 

[0100) t.tz^mn(r>mmx'it. iie^^^erfflv-^x 

[ 0 1 0 1 ) ^J^c. 2tc^J6>;?gH5Ti5:. 

I< ^ >f /N-F^^^S^^O.-t**; i- 'J Z) >' T F TS^S. ^ '^tCi^ 

}^^B^tLrz7i-^Vl^Vz2ymm. ^hlzlt. WM^'-^:^- 

FT F D5!)-'m? ^T'c-^e'f ^"^^ ^^^y^-^hv^:^ y^m 
mx-L. ^^mizmt&'^ntx'hh. ^ 
[0 102) tfz. 7.^-^-i:tiv-y ^.)V^-(r>m^ 
SP^7)5I^§B(Cj^fi^LTLivn Z(mi. zf\,h(ny.^- 

[0103) ( mM^^ymm 2 ) 12 9 {smfio?^.^. 2 tc« 
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m^B 20 1 m-^'^T v'j97-^2\b <7)#:ajt^ti , i^a 

[0104) :i(r>X'jtc-m7r^-!if^m.m.iBm7r^m=rX' 
ii. TNSfgB^BS^*^, simm^Bmynmi- . mm. 
mmiBm^fm=f-tn^^^, iSiis^^T^m-^nM-hixt^vK 

^mi<^M2\^^.h%^=?-^wmM&m7m=i-\.i. m 

coX'ii, MSiSKieSll O'C*'^. 5 0*C^T'-fe;H?*f*^ 

B^B-T-f ^-.T^'^-f ^j^X'iLiEffl?£JgSSl 0'Cd^i^>3 5*C 
S X'-t./um-t'^i^—X'RIB-'kmTriS'atiL^^^'OZ b d^'T't 

/c. ■m-i^'?'^^ismm^Bm2 2<7){'Fmi±. m^eo^ 

^-"f^-m.mm^Bmcoi^tmmx'h^, m-h. -nmm 

j:os«rai2^«L, imx\.mn^m<r>mMi,zX'o-m^ 

=i-im^^m.-^^^x . m.^Bfm'i^'i-c^rn^n^'th 

10 10 5) 2ti:^M<^.®2T'<iSBjmffi##;*'5;^S 

^:;l-7 T;7.TFT2«5<7)f&. lii!)0S§f*9ESOSiS7*D 
^P.-^') > U 3 >-T F TS^,. (£vgro-t,xd^ 'J i-- U 3 
>-TFTS«, HKS?j£^ri:ffe<0:^:atCj: OSSB^b^fXT^C 
^'V > Ur!>-TFTSt5. sT^.^ ^^-^M^-KTFD 

t ^tsikr D-fe;2. i: <7)mmiz x o mmizmts^mx-t, 

o <- 

[0 106] rDi^x:^> 3 >T ^^^r^-<:^'<:7•T' 



[0107] {m^<r>mM3 ) n 1 o\tmti^<r>B^3iz 

?Sb^b^7j^^c::^3v^T. ;?.^^i?-o3l14dvh&ftfx(fJ5 
?Kb^bS*^^T'(5:. m,A^^(r>m.m^7y^^i^XA^^ < . 

< L. ^^^.co^.^-^Xhtili^m'mmi::^.^ <-t 
Kc^. mM^Mim^mtli. ?EB^B^3J^^^^'*fi^i2.^ 

mh. -n^mmizm^'f'mm^tm^Bm^com^ 
mm?:Mmii?.mzj: ommfSizytmL. jo^jixii^^h 

m^^MczxD'^^^'m^mrm^^'^x. m^etm^ 

zr^i^m^^^^t^zi: 0^S^3^^^^S5tM?5B^B^2 2 
^>n^. 

[ 0 1 0 8 ) WT . *^5feO?gS3i3^^SB^Ba7j^^ 

[0109)iai'0 (a) . 010 (b) . mo 

( c ) r#BStT. aTlzm».Kci^m.^itlzX 0. 

[0110] Tfe-t', [1! 1 0 < a ) tc^ffi 

Tii2 O^C) 0*i'^tribMtl>?SB^B^^^^Ofr:Hl.e'* 

1 . 2.(zS-ri>E:ft (OT. ?EB^BSOF*^Ei:P¥-^. ) t 

(D^coZti ^^9mf)^ ^ 2%%(ni3'y XW^ 1 . 2 \zMr> 

[ 0 1 1 1 ] !3 1 0 ( b ) (c. HI 0 ( a ) OSfS^fc^ 
0;^B^B^7j^^^r^ffi (*^SfeOJg.^.T-iiS 5r ) tC:^ 

\t . m^\z J: 0 ?Sb^b^ rtE^i^^^itJD L- T I. ^. ^ . -t^mt^^B 

m-lzV:^i iT (s^?^'^-- 3 ^^:B?5If^iai5 7 . 0—10. 
0 X 1 0-M 1 /K ) . ;^B^B«?S}^S^]^§g<lS:{5: 7 . 0 
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# . tmiz X ^m^Tj§^K<ommm^B 2 oob^c^ 

■f. Wi, nmi,zW(^-^X\i. iz%Et<l. Okgf./cm 
''Vhh, X . :g|fft ii 2 0 'CA^ 4> 6 0 *C ^ T'COieSI^T) 
ilSTr^^. ^flKs. 0. Sksfx'cm^t^hO. 
7kg f /ciTi'raT-i^iEB<0S:^Pa-5^i". * 

a. 0. 1 k g f .•'cm2*»ib0. 9k s f ^•'cm^OE 

zb7}-'iLU^tiX\>^^. ciiz\ mi Kzii^^x. mi^ 

L ll±MBBlsizmz:>hEt)i'^.cr>r>7S.BBMf=iKP i 
L, —.'^M^i^2it:'-^—^3izm±>i>K:h-t^j:i>^m 

OK^I^jPr fcD?,^. 

[01 13] ±fe?gSSH{c?3V>TJ3;, JEb^b^F^E^^^- 
-^-1^ 3 <D^^t) P r L^Ttt L-eix 4>i^Si{a:;«;^ fc ^ 

l*lS h 9- 3 <?>g:^± P r t CC i -o x±^<,zmK 

[0.1 14} 2SS<7)±#CibMLT?SB^BJil^E*^'±#-r 

^ c ;^ ^ 3 p r (sM^--^ h if . ^m&enm 

m.lziiifh 2 0-C~6 0*C^fiF.#?SJKSfflT-<i- ^.'<.— 
3{i:^CS:5&:^P r r^-fl) ( 0-CA^£> 8 5*CiO?SS 

— tts , ?gB^B.1 2 2 F*I^Ov^/L> ^P/fT'-^-OS:^:?] P r i 
r>X:^y:7-m^l . 2rF*)(i!i*>'bf¥t±(fT. E^^it 
7',:^^.^,5rff.it-t.5.. ^ikmz. Si 0 ( b ) (i^-ti: -5 
(-, >-/L^7{Cj:oTlll.^SfL&jflSSB:»-m. Sfil 

[0115}l2ll0(c) tcJgSR^m^rlll 0 

( b ) lz^-Ltz'^i§,^Mi)-'h'^iS>tX'm^iz&T^'>tfz 

vtm^^-r. 1 0 ( b ) iZTf.tx 'J iz-miS,^:B.<o^^B 

<7M^:fj P r litgjDf i. , ^t'i:>*> , WM L f.-^S^ 2 

2 (i . 1 . 2 > .x^--^ 3 L 

t^hi&m^^. Cc-JTL'rt. fSB^BJ12 2ia. *i»rt3j:-oT 

ii2aig-^v»j&j^^>*wc^<, ^moizi^-izsstmr 

L, Bl 0 ( c ) LZTjk^i-ihJi'jiz. ^^iZytCTiitm 
(01 0(a)) izmi. 

[0 1 16] iLC.. ^.-i^-- ^■fcs^ttf^rffli'^t'ltzxfs 



[01173 s.fz. tS.FBWrimi-<Di&mi:iS.'& mtis 

or) tx'is.T^'thb, mrBm<7)S.^Tciim}'-^i> 

t>\ zco^-^xh^ mi oi,z^-tx-?izx^—*r3^R 

^t)P rlZ^r>X. m^BM 2 2 cr>S-^T c 

fifgiO^-i-T'l, , ^B^BiirtEJa^^^EL. jK 
B^Ba^^Tfi- mFBmP^Et:7^^-^<r>K^yjP r tlz 

X'>X ^%.E. iZ^tJi't h . 

[ 0 1 1 s ] iv±(ox 0 iz. :7-^—i-3t>m\imz&m 
^tix\>--hmo. i&m<7>^izxh—n.(o:(f=^y-wiRm 

[ 0 1 1 9 ] ^fc. ^WS^7)^B^BS^^^rffifi£-r 

!®rK<t. -^fi^><7)Slt®^<::TFTm^*'A,«Ere^ 

[01 203 s^j? /bt;, iieiKBJtciJV^.TtS. SJES 
ffl^OrA^^bSS-Ci: Lfj:*< ^Sb^^^OP^E fc X'^-lf 

[01213 J-Xh. *%e«tc-PV^Tl?*i=iriSt!«^ft-7"^ 

97-t<mm.>:. \^xmyk<rmmx'yh^tLh 

V h U ^*t3?EB^B?S*^':»Si-r ^ N C A P ( Nematic-Cu 
rvj 1 i near-Al i gned-Phase ) ?^<75ftz:> 9 IZ . jlgitS Sril^ 
E£-t-&^B^B4=fc;§^}-^-fb-&!K!)»^3 <J:5aBB« 4. L < ti® 
'jN^SS^^lC :«-B$-r ■& P N ( Po) yner-Network ) z" ffl 

[ 0 1 2 2 3 ^fc. ±ieilJg<^?^2 . 3-r-{aS^^M 

|g*t ?gB^B«^0?i-^^?f^ rKSitA-^Cc J: •5?gB^B^jf^ 
^^F=1(C5l« ^ETTiRB%a:^^^l*ltCig:Ji'^ 

[ 0 1 2 3 3 ±i2^fl6i7)JB.^-l — 3-r-ti, 

>j 9 x&m<^yM^^±izmmco^&im^-^x , 
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ffi^^M :t- KTF DlZA-t^-^tlh-^^mr^T ^ 
[0 1 24 ) ^rj. _tl£mS^HI-l'^3tii. S^S^a^- 

T-^ ^ i CiSiifSc L J: «^ ^. 
[ 0 1 2 50 

?^p°D{2^7)^ffv-lS^^tb^«^SB^B^5^^^:^#^- ^^^^ 
10 1 2 6) . ^^=t'n^^^^^'^^^'^^-'^'^ 

[02 } mn<^BM 1 <C(S^?SB^B^^^Oi?itXSIll 
11^3 ) .^ifeO«J.^.l ici^Si^B^B^^^tceffl^i'^^ 



[(14 ) ;^^--^c7)^^$:^i"iaTS>^. 

me ) ^SfeO?g®l{::#*-&?EB^B^^^S:mSz^4>- 

2 0- CO^itiC*SL/ci:#Ott.^.rij':HB^i>/ci6<^ 

tia? ] RSfe^J^.^l (r<^i)7RB^Ba5^^rMS3??*^?4 

[US) m^(r>mmA {:z^.h^^BWi7m=f'\iz^^^x - 

.^SvEOTT'O^B^BS^S^*^T;r«iO?^JEg&HT#vS 
[mi 0) ^fS^^J|.3C5>ft^?gB^BS5^^C^3t^ 

[mi] m:1^<^Bm.3^z^\'^hm^Bm.7^-^=^'^z^^^ 

X'^^E.lklfm§^^tih^(r)m^BmP^KP i i:7.^— 9" 
[121 2] ^5ft^<7)?EBm^^C:BJt^fe;S^?S^^ 
[Hi 3] tsESt^^^^^^^liSSB^B^^S^CiiBH-^ 

[12 1 4 1 mm^mm 1 1::^^ JtSffl^J^^^JSB^B^TF^^ 
^ ^ 4 0 • C i30^S;SiJO3Stt C^S Lfc ^ # 

[ 12 1 5 ] mt&^^M 1 C^-f ^itS^J^O?EB^B^^^ 
trip V . — ^^OTT-0?Sb%S^^;«?^^OvS 
SSfflT'^i^S-t/^fffl^ii^^-^^iSB^B^rtEP i fc^- 
^— »f iSOg:^:?! P r i: ^RI^z'Tj^-r:?''^ >^T'*>^ . 

[??-t^OL^0B] 

1 . 2 :mw 

3 : 9- 

4 : ^Sb^b/I 
5.6: gBJCIl 
7 : >— /U3 

2 2 : 'm^'f'^tmm^Bm 



mi ] 



[04 ) 



3 4 



mmmmmm^ 



9 4 3 



^^^^^^^^ 



I 



6 Ha!.^:^-:>-^t>.v^:^>^i:>^^-^^:^-^ 
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